Background. Elderly women with breast cancer are considered underdiagnosed and undertreated, and this adversely affects their overall survival. Methods. A total of 393 female breast cancer patients aged 70 years and older, diagnosed within the years 1989-1999, were identified from the tumor registry of The Brooklyn Hospital Center. Comparisons between the 3 different subgroups 70-74, 75-79, and 80 years and older were made using the Pearson Chi Square test. Results. Lumpectomy was performed in 42% of all patients, while mastectomy was done in 46% of patients. Adjuvant therapy such as chemotherapy, radiation therapy, and hormonal therapy were done in 12%, 25%, and 38%, respectively. Forty-seven percent of patients with positive lymph nodes received chemotherapy. Eighty-six percent of patients who were estrogen receptor-positive received adjuvant hormonal therapy. Overall five-year survival was only 14% for the ≥80 age group, compared to that of 32% and 35% for the 70-74 and the 75-79 age groups, respectively. Conclusions. Surgery was performed in majority of these patients, about half received lumpectomy, the other half mastectomy. Adjuvant therapies were frequently excluded, with only hormonal therapy being the most commonly used. Overall five-year survival is significantly worse in patients ≥80 years with breast cancer.
Introduction
Breast cancer is still the most common cause of death for women in the United States. Interestingly, we see that as the population ages, we likewise see an increase in the number of patients diagnosed with breast cancer. Increasing age remains the greatest risk factor in developing the disease. It is estimated that by 2030, 20% of Americans will be over the age of 65. Studies have shown that around 50% of patients with breast cancer are those older than 65 years of age and that approximately 35% are older than 70 years [1, 2] . Most women who die of breast cancer are over the age of 65 [3, 4] . Yet despite this information, it is observed in a number of studies that elderly patients do not receive the standard treatment when compared to their younger counterparts [5, 6] . And at the heart of this dilemma is that as patients advance in age, the incidence of cancer increases, but so does significant medical comorbidities. And it is the latter that may significantly affect treatment options in most patients. However, a number of studies have cited that age alone was a determining factor in the type of treatment a patient with breast cancer would receive [7, 8] .
Studies collectively show that older patients with breast cancer are more likely to be undertreated compared to younger patients [9, 10] . To date, there is no consensus as to what the best treatment is for older patients [9] . Part of it is because older breast cancer patients are not very well represented in clinical trials [11] . There are also suggestions that treatment should include consideration of nonbreastcancer-specific survival, functional status, and patient and family preference (goals of care). In terms of life expectancy, data from the National Vital Statistics Reports from the Centers for Disease Control and Prevention (CDC) released in 2003 have shown that females at age 70 have an average life expectancy of 15 years if they are relatively healthy and 7 years for those over 85 years old [12] . The care for an elderly breast cancer patient is indeed very complicated. Thus, treatment of an elderly patient should be multidisciplinary, possibly requiring the expertise of a primary care physician, a geriatrician, a psychiatrist, a surgeon, and a medical and radiation oncologist.
Screening is likewise very controversial in the elderly population. There are very few retrospective and prospective 2 International Journal of Breast Cancer studies looking specifically at cancer screening in the elderly. The US Preventive Services Task Force (USPSTF) recommends screening mammography, with or without clinical breast examination (CBE), every 1-2 years for women aged 40 and older [13] . Despite this, however, mammography was noted to be used 72% as adjunct to clinical examination in these older women and only around 30%-38% in women over 80 with occult disease [14] . These suggest that mammography was not largely used for screening purposes in the elderly patient with breast cancer [14] .
Knowing that around 77% of deaths attributed to breast cancer are in women older than 55 years of age, it is truly interesting to note that there is an observed age-related difference in treatment and screening for breast cancer. The study intend to determine whether treatment of and screening for breast cancer in the elderly in a community hospital is appropriate. Improved treatment of older patients with breast cancer is of paramount importance if we are to properly address the growing number of cases and deaths due to breast cancer.
Methods
The investigators identified the patients in the study using the American College of Surgeons Committee on Canceraccredited tumor registry database of The Brooklyn Hospital Center. Patients between the years 1989-1999 were included in the study if they were older than 70 years old at the time of breast cancer diagnosis. The patients were then subsequently divided into three age subgroups: 70-74, 75-79, and ≥80, roughly corresponding to the age categories used in the geriatric population-the young old (often 65-74 years), the middle old (75-85 years), and the very oldest old (≥95 years). The following information for each subgroup were gathered from the registry: size, grade, histologic type of tumor, complete staging, estrogen receptor status, type of surgical procedure done, type of adjuvant therapy given, and survival data 5 years after diagnosis. The Pearson Chisquare test was used to compare patient characteristics and types of treatment between patient groups. A P value of 0.05 was designated as being significant. The protocol was approved by The Brooklyn Hospital Center's Institutional Review Board (IRB).
Results
There were a total of 393 female patients (age over 70 years) treated for breast cancer at the Brooklyn Hospital center between January 1989 and December 1999 that were divided into 3 different subgroups. There were 151 patients (38%) in the 70-74 years old group, 101 patients (27%) in the 75-79 years old groups, and 141 patients (36%) in the >80 years old group. Majority of our patient population was non-Hispanic blacks in all age groups (63%, 65%, and 52%), followed by Hispanics (26%), then white non-Hispanic (11%) and Asians (3%). The characteristics of the patients identified through the tumor registry are outlined in Table 1 . Information on whether the patients presented with a palpable breast mass or were diagnosed based on mammography, as well as information on the patients' functional status and comorbidities were not available in the tumor registry database. There was no significant difference in the tumor size for all age groups (median size was 3.0 cm). Only 7% of all patients have a tumor size of <1.0 cm (nonpalpable). Thirty-nine percent of patients diagnosed were designated as having Stage II disease. Stage IV disease accounted for 3% of total cases. Ductal carcinoma was still the most common histologic type demonstrated in all age groups (69%, 67%, and 62%). Tumor grade was not identified in roughly half (43%) of these patients. Of those with tumor grading, moderately differentiated tumors were found to be most predominant. Complete staging was done in 71% of patients. It was noted to be omitted more in women older than 80, but was not statistically significant (P ≤ 0.20). About forty-three percent of tumors expressed estrogen receptors. However, about 46% of tumors had unknown estrogen receptor status. Similarly, only 36% of tumors had known positive progesterone status and was unknown in 46%. Surgery was not performed in about 11% of the patients (P ≤ 1). Breast conservation surgery (lumpectomy) was performed in about 42% of all patients, while mastectomy was done in 46% of patients. Of the patients who did not undergo surgery, it was not indicated in the tumor registry database as to whether they were not candidates or whether the patients had refused the procedure. Adjuvant therapy such as chemotherapy, radiation therapy, and hormonal therapy were done in 12%, 25%, and 38%, respectively. The use of chemotherapy was noted to have no significant difference in the three age groups. The same observation was noted for radiation and hormonal therapy with P values of ≤0. 10 and ≤1, respectively. However, survival data after five years of diagnosis showed significant difference between the 75-79 and ≥80 age groups (P ≤ 0.001) as well as that of the 70-74 and the ≥80 age groups (P ≤ 0.001). Overall five-year survival was only 14% for the ≥80 age group, compared to that of 32% and 35% for the 70-74 and the 75-79 age groups, respectively. No significant difference was noted between the 70-74 and the 75-79 age groups in terms of five-year survival (P ≤ 1).
The type of therapy, if any, in addition to either mastectomy or lumpectomy was likewise analyzed from the tumor registry database and presented in Table 2 . For patients who underwent mastectomy, there was note of a trend to offer adjuvant treatment to the younger cohort (70-74 versus ≥80 years old). However, the difference was not statistically significant (P ≤ 0.20). Chemotherapy and radiation therapy were given more to younger patients. That of hormonal therapy was noted to be the same. For those patients who underwent lumpectomy, the opposite trend was observed. Patients who were older were given more adjuvant treatment than the younger age group although again, the difference did not have statistical significance. Of note is that there were no patients given chemotherapy in those who had lumpectomy in the 70-74 age group, whereas about 20% received such therapy in the 80 and older group (P ≤ 0.01).
The results in Table 3 showed that 47% of patients found to have positive lymph nodes received some form of International Journal of Breast Cancer 3 International Journal of Breast Cancer 
Discussion
Previous studies have suggested that age was the strongest predictor of lesser treatment [3, 4] and that was what we sought to validate in the study. Our data have shown that there are observable differences in the different parameters measured among the subgroups and that there was a trend for the older cohort to be undertreated compared to the younger cohorts, but most of these observations were not deemed statistically significant. A notable difference was that of survival after five years of diagnosis. Significant differences were noted between the 80 and older age group and the 70-74 and 75-79 age groups. However, whether or not age alone in this case is the strongest predictor for survival cannot be fully determined. But besides age, perhaps the findings also imply that survival is impacted by other parameters besides the tumor and patient characteristics identified in the study and that perhaps functional status and comorbidities play a role. Previous studies in other cancer researches have shown that central to the decision making in the elderly is the concept of life expectancy [15, 16] . It is true that breast cancer increases with age. At the same time, as the age increases, the risk of death from causes besides breast cancer also increases [17] . Then, there is variability within an age cohort, with frail 70 year olds and robust 80 year olds. It is, therefore, significant to consider the patient's functional status and comorbidities in determining maximum treatment benefits for patients. It has been shown, for example, in cancer patients that poor functional status correlates with worse outcomes regardless of the type of cancer [18] . In weighing the benefits and risks of treatment therefore, breast cancer-specific prognosis, nonbreast-cancer-specific prognosis, and treatment-related toxicities should be accounted for. The National Comprehensive Cancer Network [19] has recommended the inclusion of the use of a geriatric assessment tool in developing care plans for the elderly cancer patient. Whether the assumption therefore, that perhaps functional status and comorbidities have contributed largely to the difference in survival cannot be determined as information was not available in the tumor registry.
Surgery is still the mainstay of treatment for patients with early stage cancer. It has been shown that breast conservation surgery which involves lumpectomy with or without subsequent axillary dissection, followed by irradiation, has equal efficacy to more extensive surgical options such as mastectomy. However, current data suggests that elderly women are less likely to be offered breast conservation surgery than their younger counterparts (25% versus 42%) [20, 21] . Our study has shown that in this institution, mastectomy and lumpectomy were performed at almost the same frequency although adjuvant therapy was omitted in most cases.
Staging was done for majority of patients (71%). There was no difference between age groups (P < 0.20) although younger patients were staged more than the 80 years and older cohort. Again, whether this was because of age alone cannot be determined.
Still regardless of age, infiltrating ductal carcinoma is the most common histologic subtype as demonstrated in our study as well. Older patients have also been noted to have a greater frequency of tumors with more indolent histologies and overall more favorable biologic tumor profile. Older women are likely to express estrogen and progesterone receptors, which improves prognosis. This also makes them candidates for adjuvant hormonal therapy [22, 23] . In our study, majority of the patients with positive hormone receptor status received hormonal therapy. As suggested by prior studies, treatments that offer less toxicity are offered to patients with advanced age. Hormonal therapy which carries less risks and toxicity compared to chemotherapy is more likely to be offered and given to elderly patients with breast cancer.
With regard to chemotherapy, cytotoxic drugs most commonly used in this setting like cyclophosphamide, methotrexate, and 5-fluorouracil represent the second line of systemic therapeutic agents available for women with breast cancer. There is paucity of data when it comes to women over the age of 70. In the Early Breast Cancer Trials Collaborative Group, it was shown that chemotherapy did not offer any advantage in survival for women over the age of 70 [24] . However, part of the limitation of this study was that there were very few cohorts over age 75 and that dosing was much less compared to the younger patient cohorts. Our study have shown that chemotherapy was not generally offered to our study cohort and although there was no statistical difference, there was note of a trend to give less chemotherapy as the patient gets older (see Table 3 ). This may stem from issues of toxicity of these agents and also by suggestions of less advantage as presented in previous trials.
Radiation therapy is well tolerated in the elderly. It decreases ipsilateral breast cancer recurrence after breast conservation surgery and chest wall recurrence after a mastectomy. Our study showed that in patients 80 years and older, radiation therapy was given less than that in the 70-74 year old cohort (see Table 1 ), which is reasonable given numerous data that merely show a decrease in local recurrence but ultimately had no effect on survival [25, 26] . A previous study by Fyles et al. [27] showed that despite reduced risk of local (7.7 to 0.6% P < 0.001) and axillary (2.5 to 0.5% P < 0.49) recurrence, there was no significant difference in survival. The study of Ragaz et al. [28] demonstrated the same trend of decrease in locoregional recurrence but no advantage in decreasing distant metastasis or improving survival. It may be reasonable, therefore, to offer radiation therapy to patients who may benefit most such as those with life expectancy greater than 5 years, those with large tumors, positive lymph nodes, or negative hormone receptors.
Conclusions
Treatment of breast cancer in the elderly patient in a community setting, which in this case is The Brooklyn Hospital Center, has shown that there is a trend to having undertreatment with advancing age. It was likewise demonstrated that despite similar patient and tumor characteristics, the fiveyear survival significantly differed among the different age cohorts. To validate whether this is due to age alone, data on comorbidities and the patients' functional status should also be determined. It would also be significant to determine whether the patients recorded as not having received therapy were actually offered but refused, or never offered because of various reasons at all, as that would demonstrate more clearly the treatment practices as it relates to age and other patient characteristics.
